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Summary 

Tasiuk. Li. S.. Aumim. 1^ & Owns. K A. t hWh) Biolupv isF ilii; ciu.\ilyiJi Uiill-rnrnimg lly h rf-nsonimi 
Ihniritniis MdHai:h f OipiLTu: l■'cl•yMl.sollinill■.lel ;m«l ii.s as.sociiilcJ hs inciwplciuns m .Soulh Aiislniliii. wilh u 
ilcscripli'in o( ii nc^v >pt'cif'> nf Himun 1 1 Is mc'iilipk'ia lUiicoilitJlic I li'cW\. f< S'lt . .S. \ii^l 120 1 4).. 131-140. 29 
.November. I WO. 

fJiilK Imiialeil by the iisMioiiinm iil rtrf'iiMiiiiiiu Iknian'iii'^ Miilloeli (Inseeiu: Uipicnc Fergiisoniiiiilne) ami 
/ ( iX’/Ao/i/ii sp. I NemalocliV .Sphacriilaiiiilae) on t‘wvlyi>His aiiniihlnh ii\i\ Delinh. al Cioiilwa. Soulli jALi.siralia 
svi’ie mooiiuieiJ ilui'inp a lale .Miinmer ptneralion lor eiiiereviiee ol' Hies and avstieiuied (lymcnopiera. 

TIh* niorpluilojiy of the palK is Lie-xenbesl Cor ihe Lti sr iiioe. .\ loial of 12 hynienopivr.in speoies was reared Irom 
palls. iwiuT llie miinhcr previously recorded I'roivi l'i'ri;ii\iinhi<i/l-'nri‘iixiihiii palls There was a siiuiip jiosiiise 
eorrelmioii belss'eeii emergence ol Ilie.s. combined lolals <st I’lie.s and wasps and ^all 'l/c. /Oifivwi /('ixn'o/mm.s 
sp iHiv.. a probable primary paoisiioid ol F. Ihi\ iriiiiil:< larvae. Is described. Noies iin llie biology and tass'noiiiy 
ot'eiieb ItymenopU'ran s|)ceies are preseiiled along svilli an illiisioiied key lo iheii ideniilieaiion 

Kl s Wnfois; /jnv//vp/i(v, gall-lonning, /'VrpieM/m'iia, niplel'a, I crilUsi.inMmkie. paiasitic I lymeiiiiplcra. 
Ilraeonidae, llniiim. NetiiaKkla. .SpliaeiLiiariidac. 



Inlroduetion 

The biology ot gall-assr>eialcd liyiilemiplera is 
rumlamenljlly amiplex and it is olTcn cxbeinc-ly 
clilTieuli lo deiemiiiie the n ue relationships ot spec ies 
iHoiieek 19KR: Gough cC Mc Mahon 1088: Naunianii 
IWl; Sciuiiiiogge cl ctl. C)%). For insianee, galls 
may contain a range ol biologically dilTereiil 
HynicMopteiii. vi/:., priniarv parasitoids. raeiillative 
and obligate hyperparasiloids and inpiiilines. ITie 
biology V'l the latler group is pariienlarly diCfieuli to 
unravel. Iiiciuilines are species ihul live inside galls of 
other cecidogenie insects and are plivlopliagous lor 
all or some ol ihen larval development. They often 
kill Iho primary galMbriniiig .species at an early stage 
of gall developnicnl and then incTcase the size of llie 
gall, ihereby making it diUTcult to determine wbellier 
nr mn tbe species eoneerncti is indeed an inc|UiUne or 
ihe primary gall Tornier, Other inc(uilines apparenriy 
invade galls ami I'eecl on their tissues without 
disiiipiiug the primary eecidogeuie species. 

One oT the' mosi coiuplov gall assodatiou.s known 
IS that between Fcriutsiinimi spp, ilnsecia; Diptera: 
Fergu.srminidae) and l-cn;ii.\cihia sp|i. iNcmatoUa; 
lyleuc’hida: .Sphaemluriitlaei in galls on Myrluccae 
il-'islier A: NicKle lUb.S: Harris lb82: rJavicsi l.loyd 
IWCi). llowcyer. die only detailed study of Ihe 
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biology ami phenology of r/-ri;i/.vom'm/ Malloeh flics 
IS Ihat of C'unic (ld.T7). who euminented uii the 
pos,ihle role of hymenopierans and oilier gall 
impiilines in the .svasuiial ndetualiuns of iTy 
popiilaliOiis. This sliicly showed that mimeroiis wasps 
were associated with [■cr.i‘ii\<iimui/l'c/')>iiMihhi lluwer 
bud galls. .'\lilKiugh Currie tiy.37i esammed the 
biology of this system, the tu.vonomic kmiw'ledge at 
the lime was limited and the biohigy of the specie, s 
involved was noi well nntlerslond. 

This paper reports on a suidy of the leaf galls of 
!Vrytis(>ni>uiJhiclcr>i-i)i.\ Mallrich ns.soeimeil wilh an 
iimleseiibcd species v>f Fcn^tiyihui Currie ami the 
associated guild of hymenopierans Iroin galls cm 
rjiuilyptits iWiwIJiilcii.sis Dehnh. at Goolwa. .South 
.Ausinilia. Inlormalioii is prcscuilcd on gall 
morphology, the pheiuilugy of the fly unci wasps, the 
pnibable biology of the hyrncnviptcr.in speeics 
involved, their taxonomy, ami the relatumship 
between iiuinbers of flies ami wasps and gall size. ,A 
now species of nnn oit F., IhouglU to be a primaiy 
(larasitoicl of rcixivumiiui. is described and an 
itUislrated key to the 12 gall-associated hymonop- 
teians is presented, Tins iiiform.it ion i.s eompared 
wilh Currie's (1437) study and is discussed lU 
relation to Ihe inherent dilTiciillics in detcTiriining the 
biology of gall associaletl wasps. 

Malerials and Methods 

Seven inatuiv galls on an urnunienial. 4 m high /.. 
i iiiHaldiih'iisi^ .sapling at Goolwa, ( ,T3 3 1 ' S, 
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l. 1S"'46' U) Soiilh Auslfurui were lugixj willi imislin 
in earlv M.iah. paxcilinj; emei-^cnLC orutiuli 
R fhivicornh and other gnil oceup;inls, end 
periixlically monitored until ufler seueseeiiee ol the 
gull uml wlten Hies und wu.sps cetiNCd to emerge. Atiy 
itiseets llial had emerged at each >;anipling time were 
eollected. idcinilicd and counted, (jails weie dried 
and weighed to compare gtill mtis.s v\ith total insect 
emergences, f-or obseivalions on gall dcvelopnicnl 
and morphology, young I'rcsh galls were sliccii open 
in water by a senes of traiisveise euls Abbreviations 
used are: ANIC’ ( Austr.'iliiin National Insect 
Ctilicclion. C’.SIRO. Canbcrr.i) and \V.\RI (Duncan 
Swan Insccl Collection. Waite Campus The 
LIniveisity ol Adelaide). Voucher iiiuieri:il ol R. 
fliiyicornis has been lodged at ANIC and W.ARI and 

m. ilerial of nil liymenuptcran s|x:cics is deposited m 
WARI. 

Ke.sulls und Oliservuliims 

fii.'ifnhioiiiii iiml /lint phmr ii\\(ii:inRK'ii 

/■>'/•"« voni//u Ikiyhcniis was ihc otily dipletnn 
reared (rom an ornnmenlnl specimen of /.. 
ianuiUhtlcnsis at tioulwa. Similar galls have been 
collected by us bom several other South Aiislralinn 
localities tVom miturally-oecurring L. l unuiUhiU'iisis 
near Verdun ,ind near Mil.ing. and from this same 
hosi in the .Adelaide suburbs ol Hyde Park. Rose 
Park. Tusmoiv and Urrbrae. Rer^iisoniitti jhivin>nii\ 
was dcscrihcil from a single t'enuilc specimen iVoin 
Sydney. N.SW iMalloeh 192.''), l.arvac. males and 
galls have remained timJescnbed to date. This is the 
lirsl host plant record lor the .species and fir>l 
descripiioTi ol' the giill (see helow). We h.ive also 
collecied all lile history stages ol R, and 
I he associaled, uiideseribed species til Reif’ii \ohiti 
and plan lo discuss these in ii separate puhlicalion. 

Ctiill niiiiplioliti-y mill I'urniiitirw 

The galls oC R. Jhnii'nnii'i arc I'onned from 
lerminal leaf buds, maiiiic calls (Tig. I) being 
bullHius slruelurcs. nioslly ovoid in longiliiilmul 
cross section. IS .SO mm in lengih by 12-20 mm in 
diameter. Mean dry weight ol iiialuiv galls was 2.22 
± l.+.S g (range 0 80-5. 16 g, n = 7i. Galls appear to 
consist of a single leaf bud comprising a numbci’ of 
leaves, with the ventral smfacc of the imieiniosl 
forming the external face of the gall. The growth ol 
these outer leaves sinviclimcs continues unalTeeled 
beyond the gall proper. eithc‘r running along Ibe sitle 
of Ihe giill or emerging as normal leaf tissue beyond 
its apes. I'lie stem suppcntiiig the gall usually 
develops a bend just before its insei lion m the base 
of the gall. Transverse sections showed that the 
galled tissue is soft, eonsisiing of parenehymatoiis 
tissue, and dial R Ihn'iccrius larvae develop in 



di.scTcte cavities. These are oval m longiuidinal 
outline and dislnbiiled Ihmuglioui the gall. The 
cavities are lined w'ilh plant cells winch aic paler in 
eiilour than Ihe paienchyina cells hetw'een them. 
I■'i‘|■.^;mlthkl nematodes are rouiul m (he cavities with 
lire lly larvae. 

Tor the genenition of / jhivii aniis which began in 
late March, small, ivcelilly initiated galls weie 
ohscTt cd. I our of these were collceled ami dissecled 
and Ihe development of others was monitored during 
(he sliuly. T'aU gall sr/c was reached on the tree in 
iwo lo four w'ce.ks from gall initiation. The lollowing 
ohservalions were made on die dissected galls. The 
sniallesi gad.. H nnn in length contained 20 spindlc- 
sliaped R. IhivU-vmis eggs (Fig. 2i within which 
developing larvae could be seen. It coniained m.inv 
prirlhonogepetic and juvenile neinalodes and some 
nematode eggs. Al Ihis stage of development no 
c.iviiics were present. Another. ID mm long, 
citiiiained several I'ggs, a few lirsl mstar larvae of 
li'ifiusiiiHiiK .md many parihenogenelK neiiialodes 
.'ind eggs. .Some lly larvae were biund within 
caviiics. die small cavilies tieing ringed wilh many 
white cells. A 12 mm long gall eoniaiiied lirsl and 
seeond instar laivae of Ri'i-^iisi>iihhi, .ill wiihin 
cavities, .aid many purlhenogenotie nematodes and 
eggs flic l.ngesi gall, about .1(1 mm in lengih. 
ctitil.iined lir.st and second insiar lly larvne wiihin 




Mg. I, lerminal leaf Inal gull nf Ri<imn<iiilini 
//((I'll nrm.v'/ eO!('.vet//(i on /-.ik (i/i/(/(/.\ mimliiiih'U\i\ .il 
(iiinivva .Soiiih Aiisiialiii Scale h.ii = 2.S inni 
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I'ijl.i- Dyy III IxrfiUMmiiiii Inim a k'niiiiial kail 

bull jiall from I'.iH'tilximis riimaliliiU'ii^is al Cuiolwa, 

Soiiili Aiisiralui. Scale bur - D.2.S iiiin. 

woll-Jeflnoil Oiivilics. none oi which wac rincciJ with 
W'hilc cells. |l coiiUiincd nmiiy parlliciUigeiiClic 
rcnmlc, juvcnilt.* anil male iicmaiotles iimJ egi>s, I he 
ihice larger galls faeli eonUiincil hrnwn ‘slicuks’, 
limning from ihe cenirc lo (he ouior edges, 
apparenlly lorined by llie daikeiiing of inliicl plant 
cell walls, riiese observaliims on the process of gall 
indiielioii iiidicalc that I-. Ihvhiinii.s and ncniaiodes 
are always pre.scni logciher and dial boih fly larvae 
and iicmalodos coniimio (o develop, ihn.s increasing 
Ihc si/c ul Ihc eavillcs. VVe have not been able lo 
dcicrmine whelher gall iniliation requires both 
species lo he preseni or if only one is requircil. Given 
ihal nematodes are present in the early gall mairix 
pilor to hatching of tly eggs, it is possible that 
inilially, gall lis.suc is produced in response lo 
nematode secretions Isee Discussion). 

/i,gV iiiul ihmtil shii'hl ()/'b'ergusonina flavicornis 

The egg of f. Ihnii nnii't is spindle-shaped and 
tiipors lo a short, bluni 'pedicer at the inicropylar 
tanicrior) end and to a somewhat longer, tapered 
process al the olher etid (Fig, 2). The egg is D.b.*' i 
SI' If.nfi rnm long by 0.2b ± Sli O.O.f mm W'ide (n = 
4i. It is larger Ilian the egg of 1'. n/c/»o/u»m 'Ibnnoir 
which was described and illusiralcd by Currie 
ll‘D7). 

Second and ihird instar larvae of most described 
species of t'fr^Hsohiii have a imire or less elaborate 
dorsal shield (Currie |0.^7). In t. llaykvmi.'i it 
consists of a sclerolised modiriealion lo Ihe second 
and Ihird thoracic segments and first abdominal 
segnieni comprising a plate w ith sonielinies thme, 




I ig. t. Keliilinn.sliip Ivclwceri intal miiiihcr of emergences 
per uull lot (al I fltivii nnii.\ alone', and ihl I. 

phis iissoeiiiU’d I Ivmcmiplcia versus gull 
vveiglil I ill grainsl. reare'il betw'eeii S Maveli and .ll) A|iril 
inn.s Iroiii /■.nen/vpms III (iniilwa. Soiilli 

•Ausiralia 

mosily four and rarely foe anieriorly project Ing 
prongs arising from ihe third thoraeie sogmeni The 
slrucliire of the shield is similar lo dial dcpieled lor 
/•: Ifickluirli Tonnikr by Currie 1 19.^7), l|s Ijmeiion is 
impliealed in feeding and (he enlargemenl of gall 
cavities (see TJisciission). Indeed many pellets of 
plain material were found in the gall cavities often 
adhering to the dorsal shield. Faecal inalcnal within 
the gall oavitios was not observed. 

luiifriii'iur ami I’lwiiolnfiy of Fergusonina ami 
awiK'ifiU'il I lyim'iioi'li'ra 

Galls eolleeted in late February IW.S contained 
only larval stages of /-.’ Ihn'lairnis but pupae were 
present soon after Galls were eaged in the field on 5 
March (day 0) and the (list adult /•' //ovn otn/s had 
emerged by day .f. Adult flies conlmucd lo emcige 
for about the next 4D days, peaking around day 111 
(2.^ March) (Fig. 4a). The .^70 adult I'. Ilavininii\ 
that emerged Irom the caged gulls luul a sex ratio 
slightly biased m favour of males (I: 1.2). Hiriher. 
the number of flies that emerged had a positive 
relationship with gall size (measured as viry gall 
weight) (Fig. .f, line bl. However, (he ivgre.ssiuii 
again.st gall size was steeper for Hies plus assoeialcil 
Hymcnopiera (Fig. .T eomparing lines a and b), and 
the coiiekilion slightly better tr'’ = (1.91 versus (1.S7). 
compared with Hies alone. The reason for this is not 
elenr but, presumably, gall si/e is a reasonable 
eslimule of available food and so for a given gall 
there must be a limit lo Ihe number ol Hies it can 
support. However, all galls surveyed (Table I) 
contained some Hymcnoplcrii, and these individuals, 
whelher they are phytophagous, parasitic on E 
llavii'omiit. or both (iiR|iiilinesl. will have displaced 
or killed flies that oihcixvise would have completed 
development and emerged. Hence, the sleeper .slope 
of Ihe regression line for Hies plus 1 [ynienoplera 
iv[iivsenls what is a closer estimate tor (he carrying 
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Fig. 4. Number of emergences per day for Fcri’iisimiiui Jlaviconiis (4a) and Ihe si-X mosi abundant Hymcnoplera (4b-4g) 
reared from galls between .5 March (day 0) and 30 April 1995 (day 56) on Eucalyptus camaldulensis at Goolwa, South 
Australia. The standard errors around the means are dHTerenl for each species because the number of galls in which they 
occtirred was also different (sec Table 1 ). 
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T \»l I I 'Hilfil t'linriit'iifi'K Iroiit .1 Mdi' h - Trt April, /vy.5 fjj Fcreiisoniriu riaxiaHiM' tmd u.vmk (V»ii/ hymeiii'pn'nm ,\pp. 
Irttm f ei'^u'voiiina/I'cr^’lisobiii on Eucalypliis camaliliilensis nt Uoolwo, S. Aioil. 
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L-oinpnru(1 wilh thill lor llios aloiw. 

riiL’ L’Dinposiiiuii ol ilie hymenoplcian species llui Ttixonimn' tiiul hinloiiy uf IlyinaU'iHviv ai.^m iaU'd 
cinci'jrccl Iroiii cagciJ galls varietl in all cases, cNCcpt with l ergusuniiiu 

hetween galls s aiicl f> which yiciticti Ihc sairic During the study 12 species of llymenopioia wore 
species (T.ible I) Clalls coiilainej an average uf leaicd fixiiii I't'rnu.’tnniiui/l'pryiis/ihid galls on li 

seven species (range = 4-y|, wilh iiu gall cimluiniiig iviniikliil('ii.\i\ This seelion describes some aspects 

all species I iiule that in Tiiblc I s|iecies for each of of the biology of (he species coiiceriied and 

PiirrihuiypUiK, F.iir\l(>iiui and .■V/cguv/f.i'/auv have s|Teciilales on other aspects ol their association, 

hecii combined). The biology of the individual based on infornialion available for other related 

hvmenopieran species in this guild is discussed species. Notes are provided on their taxonomy, 

below. Ol these, several were reared in sulTieieui including Ihe de.scriplion of ;i new' species, and an 

numbers o .^0 individuals) lo examine their patteii) illustrated key is provided to identify the 12 species, 

of einergenec d ig. 4b-g). {irmcn sp. 

iiov,. Cirm.s[)iln\ sp. and A’/cgn.vdt'/atM spp. .ill had a bamily Bracouidae 

peak III their cniergence prior to that < d K Ikivu i/inis lirncon fergii.ioniiius sp. iiov. 

For II. fc>-}(iis(inimis. this peak oceiliTed at the (ITfiS.‘i-S) 

beginning of the study (day A) and virttial'y all 

individtials had emerged prior tti the peak of F, llololyiK': Y' . Soulh Australia, (ioolvva, b-.S.iii. Idmi^ 

lliivii'ornis on about day IS. while (.'imispilii', sp, G. Taylor & K. Davies, reared from Feryiisoiuiw 

and Mpyinli.ymiis spp. coiiliiiued lo einerge I'min galls on /■.//cu/y/mo sp. (ANl('). 

galls Liniil day Al\. albeit in low mmibers for most of Fiiraivin'\: S £ 5). IS ij S , same data as holoiytie 

this time. /•'u(/('n/A sp. and Aunr/ano spp. hud a nroad except some with dales as follows y i2.iii.y5, 15- 

range of emergence times, begiuning prior to the 17.iii.y5, 24.iii,-l.iv.y5 (ANIC. WARI). 

nmximum in F. llovU (day IS), peaking at about 

day 27 and coniiiiuing lo, or almost lo. day 5b when henuile 



the study was lerininaled. In contrast, liinitunolloiis 
sp. did luit Sian euierguig from galls until 21 days 
after the peak iii /.' /ho'rVv'nu'.v. Liiiiergeiice of this 
spccie.s reached a maxiimim about d.iy M) ami some 
individuals were still emerging from g.ills up to day 
5fi. Ol (he Ollier hyinenopicran species that were 
reared in low numhers (<.f0 individuals), Ihe 
emergence ol C, iiii>rrkini iu (days 1 - 27 ) siradilled 
ihe peak for A. Jhirlainiis. Fnfdhn ryplu.s spp. (b 
individuals I'roin days and Pilii>i>iiiolell(i sp. 

(y individuals from days 28 - 56 ) emerged well alter /.' 
Iki\ii'i>nii\. wliile the single speeimen of Fi Jiiihiiis 



•Si/L*'. l.engih 2.4-2. 6 min (excluding ovipositor). 
Colour Head, setilum. pronotum, legs and anterior 
iwo-ihials ot inetasoma yellovv-hrowm to orange- 
lii'own; antennae, eves. po.sicriur parts of inesosoina 
and inelasc'iiiu. dislul lialfut hind legs, pro.ximal. mid 
and hind coxa and oviposiior shcalhs black; 
soiiieliines area around ocelli and posterior margin ot 
scutum darker, wings evenly infuseaie. 

Ilcail: In anierior view face hallWidtIi of head; eyes 
moderately bulbous, hairless; face, gciia and 
mandibles evenly covered wilh long hairs; in dorsal 
view vortex, dorsal leniples and lateral froiis with 
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long loirs; it) lalural view lower (enii)le glahi'oiif;; 
anienime sligliiW longer ih, in body: ringelloroereMill 
loiieei tium wide 

Mesosoitiu, Scuiiim and .seuielluni smooih. shiny 
willi a lew lone sparse hairs on posterior pans ol 
eaeh lergiie. senium willi sparse hail^ along lateral 
margin and along nouuili; notmdi iniiiealed by taint 
depressions more proniiiiem in pristcrioi hall';, 
seniellai suture slightly depressed and euiving 
poslerioily. eom)Misnig 12 14 rovcale puDeliires; 
doisal and laiural scnlellum ddimilerl hv nnv o( 
long.ish hairs, pro|iiHleum with medial longilniltnal 
earina m posterior one-lliird. laintly depressed in 
.inrenoi nndhne. with s(|vn'.se long hairs in laicral 
pari in lateral view pronoUnn and inesopleiiron 
snioriih and mosily hairless: epieneniiul area eoreivd 
wiih long hairs: metapleuron covered wiih long 
hail's, sinooih in dorsal hall', t'aimly rugose in 
(losleio-venUal part, legs evenly anil densely sclcise 
en'epi (or oilier siirlaees ol eosae; lore wing, wdh 
I M aiul I l<s+Vl laimly bowed. 2-Ks siraighl .’-CU I 
evenly enrveil; 2nd submargmal cell elongate, sides 
(.t Ks and 2-Ml ulmosi parullel Isl distal eell 
inodei'iilely elongate 1 1 Rs4M 2.K n length orm-etii. 
Meiasoma Mosily smooth Ihroughoul. seleiotised 
partol Tl slightly loiigei Hum wide, lalenil margins 
with long sparse liairs. posteio-inedial lohe of 11 
bivail, ramlly longitudinally sli'iiitc along posterior 
margin, deliiriiled by shallow laleial luiiows w'lhih 
are peituiivni lo base ol' TI: 12 wiib bioail medial 
longiiiulinal eaiiiia m amerioi halt with a lesv striiie 
I’iiher side, posiero-muhal area very I'amtiy rnised 
and iriangnlar. 12 and 'H subeqtial in length ami 
eompiisiiig ahonl one-lliiril leng.ili (>rmelusoinii. with 
spaise long hairs in laiernl parts; T.V r.‘> uhonl llirec- 
i|niirlers length ol T2 T.4. with iransvci'se lovv ot long 
hairs and at laieml m.irgins; ovipositor and sheaths 
slig.hlly longer Ilian Ivody, shealhs with even eovering 
ol' long liairs, slighlly longer limit diainerer of 
sheatlis. 

Mull' 

Dillerjng Iront I'emale as (ollows: i.engih 2-2~2.h 
lum: body geneially narrower ami more elung.iie, 
pariitnlarly poslenor inesosoina and | l; stupe and 
ol'ien proximal one-quarter oranlcniiac biowii, legs 
w'llh same eoloiir pattern but yellower; wings 
hai'iou el, 

CimiiH'nIs 

rhis is a very large genus in Australia orwliieli tew 
speeies have been dcsertbed. I’rmiarily. members ol 



I W 

the genus are purasitie on Icpiiiopienn lai vae but 
they (uive also been recorded Irom C’oleoptera. 
L)i|)|era and leal-iiilning pergid siiwl'lies iQinelte 
I4SH: Quit'ke & Ingram Atisini & I'Uiilds 

lySPi Other than one unsubstimlialed record ol a 
Hmiiw species Iveing reared I'roni a gall-torming 
tioiiio)>leiaii ((.'luidwiek it Nikitin I'-tTb), this is the 
(frsl refold ol' an Ansiralian speeies being reared 
I'roni a plant pall. Studies on |he biology ol nninerous 
speeie.s overseas and Iroin Australia iinlioaic that all 
nionihfi's oC the genus are solitary primary 
ct'loparasilojils, Chteii lllis, aiul thai /V. // rgmYan'/mv 
W'lis rearetl iri rnoileralely large niimbeis ti’niit five ol 
seven galls dniing the projeu (Table I ). Iliis species 
is most likely to he parasiiie on / tTipiwinmn larviic 
Previously, Cmrie (1047) reponed nuning an 
unknown braeonid from galls ol ti rgnom/nn in the 
C'liiibemi area, and ibis may be the .same speeies as 
ileeribed here Hovvevci there is apparenlly no 
voiither material tAiiilable from Currie's Mutly in Hie 
ANIC or el.sewhfie. l urthet. Ciiin'e ilP.^7) found 
ibis hraeomd "lo feed indiseriinmately oil gall lissiies 
and Hy larvae." We hiive heeii unable lo eonlmn 
Cm lie's ubsei viilioiis hut, il this species is a 
f.luilhnivo Icotler on gall lissiic. il will he only the 
loin 111 record ol pliytt'phagy ill Hie Hraconidae in Hie 
world (Ansi in & Uangerl'ieUI niipub, ). and Hie first 
fur Hie srihlamily Braconinac 

Hnii‘<ni Jcixiisotiiiiiis differs from oilier desi rihod 
Australian lirdrnii species in the form of the medial 
propodenm. shape o| I'l. sctHptnring on T2. length 
of the ovinositor. and its euloni pallem. Il is easily 
idcnlHietl from other parasiioids assoeialctl with 
galls by its eomplete wing 
venation I big. 7). ciivillar iiml depressed (eyeloslomc) 
elvpens (fig. S). elongate ovipoMtor ifig. ('), and 
oinnge ami black colour pallem. 

family Ithiiciimonidac 

F(iralnrm>ll(.\ spp. 

iblCiS‘M 1 1 

Tins genus belongs lo an umisnal snbl.nnily Hie 
Labeninae. in that il repiesenis om- ol the most 
plesiomorpliie groups of ielineumonids and lias a 
(roii'-1wantm distrihniion itJatHd I0S3, |h84: Cjaiild 
& Hrilloway NKM. ['ot i ilt’<'ryplit'‘ has been 
|ioMnlalod 10 be phytophagous on the basis of the 
siruciure of (he nuiiiHible (.Short IH7S) and it has 
previously been reared from galls on Acucui iiml 
hut'dhiHus (Ganid Ar Holloway lySb) and, mom 
reccnily, from Roiik.siii (Atislin <k: Oaiigerlleld 



rigs-S S. Hr, H im li r^inimimis s|). iiuv, ; s. Dors.il hiibilii.^ (mil shrivvinp uviptisiion n. Silhnuelio ol iiorsdl body sho'.v- 
inr lenglli of oviposiioi 7 fore and liiiid wings ivdii r-m .imnvcd in tiimJ vv ing), 8. Amenoi view id lieud .slioisiiig cir- 
uiliii tlypciis, Siale bars ff.*' nun I <> imu ■?: HT mui S 
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unpub.). However, only very lew .specimens have 
ever been reared, us is llie case here (i.e. .si.s 
specimens tVom four galls - Table I ). indicating that 
the genus is more likely lo be a parasiluid or 
inquiline lhan a primary gall-former. Surprisingly, 
two of Ihe four known species of Poci itofrypliis, R 
itipromuaiUitm Cameron and P. f'alliplnigiis Gauld 



& Holloway, are here associated with /ergnv- 
oiihia/Feifpi.yohia galls. Roth specie.s lia\'e previously 
been collected from the eastern part of the etmlinenl. 
Queensland to Tasmania, but both are recorded here 
from South Australia foi the first time. PnedtacnjUns 
nigroiiuu ulijiu.s has been reared from anlhribid and 
chaleid galls on Actictti langifoUa and erioeoceid 




l-igs y-14. 9-11 I’oeriloc ly/uiix nigitmucuhiliis Cameron. 9. Dorsal habitus, 6 (e.Ucnl of black maikings indicated by 
slippling). 10. .Silhouette ot dorsal body of ^showing length of ovipositor. 1 1. Kore and hind wing.s of 6 (vein 2nicii 
airovscd in fore wing and vein r-ni arrowed in hind rung). 12-14. Ciiri»,pilii\ sp. 9. 12. Hind leg. IT. Tore wing. 14. 
Dorsal head and mesosomu (extent of inetallie green markings indiealed by slippling). Seale bars = l.2.s imii 9," 1 1; O.S 
niin 12-14. 
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ml while- P. hiis beat 

usMiuiiiL’il will! iinKnmvn gulls nn /: iklri>fiU'iisi\ 
iiiiil K. iniiii ijhtm (tiuiilil At tlollnwiiy l'>Xb) 

( ilii( rypiin spii. ua- JisuiK-iivc tomi'uivJ with 
oihtT pnrasiloitls in ilic* guild boCiUisO nf ihcii Iuiva- 
si/i' (,i|i|iru\inUilol.v III imii t-.xdiKJiiiL uvipusilm) 
utuJ wing vcnuliun (I'ig. II). Alllioiigli ihc (wo 
spt-i ies are eery similtir lo cJU'h othc-r. (hey L-aii lu» 
SL’pmaltd by ihc colour ol the hind IVmui and length 
o( the m ipositor 

I'.imily luilophidiic 

( 'irmsi>ilii\ sp. 

(Fins 12-U) 

Members ol Ihis very large anil idAonomiLullv 
dirCuaih cosmopulium genus are relamely small in 
M/e and ate ulien bnghily ccilouroil with metallic 
maikings, as is the species here rJilTeicni spcCie>- 
inne been icaicd as primary parasitoids or as 
lacullalive or obligale hyperparasiloiils hum leal- 
mming and giill- turming msecls 'I’liumlen and 
Austin ( I W4) ivcordeil liiiir species associated with 
the mines of Pliylin mi eucalypts iii Smilli 

Australia which, in Ihc case til’ Ihc donnn.inl species 
C nuirfiinivi-iiinK Ciiraiili, w.is shown to he a 
rucuhative hypcrpaiasiioid til Hkhuii and oilici 
chalcidoids riic biology ol' the species lierc is 
nncliair nml it could be either a pi iiiiary ptirasiloid mi 
/■('/■f(n.viw//in liirvac or racullalivciv hypei-parasitic on 
one m more ol the gall associated Hymenopteru. Ii 
was the most abundant putasiioid eiicunnicrcd dm mg 
the study and it was recorded iVoiii all siwon galls 
(Table I ). The s|’>Ocics is close to C. on ipilis Gnaull 
bill dilTcr.s m the coloui patlern of the dorsal 
mesosoiiKi, and thus may represent a new species 
VVithni the parasitoid guild associated wiili 
ri‘ri;ii\<>niiui/hirtiii\iihi(i galls, it cab bo easily 
idenidied based on the rorm of Ihe lore wing 
venation (l-'ig, Idi. eoloui pattern and shape ol Ibe 
liody (Fig. 14). 

liiiilrni.s sp. 

(FIGS l.'i. lb) 

l.ike ChrospiliiM, ibis is ,i large genus wlio.se 
lucnibers are dilTieuU to idenlilv. l-.slralirniial host 
leeords indicate that l.taicnis arc parasitoids oC 
lepidopteruii hirsae or are hypeiparasiionls 
piiriieuliirly of braconidae iBoueek 1‘dSKi. The 
ussoeiatiiMi of the species rcaied here Ironi 
Pciytiistmiiui/h’vr^iisobiti galls is the lust biological 
information recorded I'or the genus in AuMraltisia, 
Given that species ovvi'scas litive been retired from 
llraeoMulae. it is possible that Ibis species is 
hypcrparasitie on H. Ji'n'ii-ioniiiiis Tins proposid Is 



supported III least m pail by die (net that Piuknis sp. 
was reared fiuin galls that also yielded individuals ol 
/?. ffryiixi'iiinns ( fable I ). aiiil ili.it no iilhet 
liyinenopterans in the same galls aie large enough ui 
hotly si/c lo provide sull'icieut fooil for Ihe 
development of LiuJmix larvae iwith the c\ee|inun 
of PiU'iiloiniiiH'^ which was ton larer In liie 
parnsiioid guild ussoeiaicd with f i'rt-ii\iiniiii,/ 
galls, I-.hJcihx sp, is easily separated 
Irom olhei species by ils melallic blue-green colour 
elongate body iFig. ISi. mesoMiiiui with very Jine 
letiuilaie punetaie seulpuning and I'oie wing with 
posiniaiginal vein about as long as stigmid vein ([ ig 
lb) 

\p, 

(FIG.S IK. lb) 

Menibeis of tins genus arc km'Wii to be piiuiaiy 
and hyperparasitoids of eggs, pupae and sometimes 
lurvtio ol' various insceis. mainly I i-pivlopleni. 
t'oleoptera. Dijitei'a mid Hyiitenoplera (Uoueek 
IbKK). Several speues htive bei n reared bom le.if 
feeding insecis on encalypts le.g.. Unilni liipctix 
Walker and f’liyhii'U'iiplHifpi kick • Austin 

Al Allen lUKd; Tliunilcil «& Austin lb04) alul vanmis 
leal-mining Piplera (Boueek IdSK). but appaicnily 
none tias been rearetl I'min gall-tissociaied hosts The 
species here was leeonled by only a single spcemien 
(Table I). Ahhougli its biology is not known, this 
very low abundtiDce \vould indicate tlial it is 
piobablv a hypeipaiasitoul on another hymenopter.m 
III the ht'iiiiiMniinii/PirpmiilNd guild Ptduihuis sp. 
can he easily separated from Ihe other ptirasilmds 
reeoidcd by its relatively sliori i oiiipact body ll ig. 
Id|. hlaek colour, vcij nnely rclicul.ilc dors.il 
mesosoma, and elongate posimarginal vein tr'ig, IK) 

Family F.iirylomidae 
i'.nr\iiiiiHi spp, 
tI IGS I 7. 211) 

I Ills is a veiy huge genus in Auslialia coiiiaiiimg 
, species with divergent biologies Species van Iv 
phytophagous, faeiiliativciy ptii'asitic, oliligtitonly 
piirasitic Ol liypei]>arasiiic (Boueek I'fKK). Iti 
Australia, the majorily ol spceie.s are posiulaled to 
Call into Ihe latter two categories. Inil the genetic 
chissitk'alion ts not well understood and species 
belonging to apparently closely related genera and/or 
species groups am known to be either phyioph.tgoiis 
or panisiiie. A niimhei is known to he ectoparasilie 
on gall-forming Insects or liypeqiarusiiic Ihniugh 
iclineiinionid and hracmiid cocoon.s ( Boueek IdSK), 
f'urrie t ld?7) reported one species of l.iiiyiiniui, 
"yurinijipt-s" to be pliytopliagmis tn I'cruiisdiuiM 
.galls near C'anbeiTa t I'uri/vr/i/vv is an unpublished. 
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hUiMUNaipl nmne - .sci.' Oiihui'' I4.s(), Houcx'l'. luSK). 
Uiirni'Uiiuiidj. Wf haw nol Kcii able Ui ennt'irm iIr- 
hioh>ay of the species eiicininloivtl in Ibis sliiJy by 
iJirtri (ihscrvmiim* One of them (see beJinv i mas he 
Ihe same ^peL•les as leeniiiod by t.'uiTie (N,R. no 
siiialiei mulerial is available Imm his ^Ul^.ly) aiuJ 
[hei'ct'oie possibly be pliylophaiions (see niseusMuii'i. 
Ill they euulil he dillcieiil speeics ami he parasitie un 
l-rrLfii'iinihiti lan iie or on one of iJk oilier hymeiiiipioiiiiis 
in Ihe guild, possibly fi. /(T,i'/f.v>m//(i/s sp nov. The 
speeies here ssiis reeordeil fruivi all (lie galls surveyed 
and was ihe ihnd nioM ahundanl hymciiiipleiaii iii 
ilie Fi'n’ii\iiiiiihi/I'(‘i\;iis(>hl(i guild ( lahle I ). 

hirvliiiiHi ofti'ii display iniiaspei ilTe nuirpho- 
logie.il variahilily anil are (hereloiv diilieuli Lo 
scpar.iic III (he speeies level. The nialenal reaa'd heie 
varies slightly in si/e. eolour. pilosily and seulplnring 
and m.iy repre.sent more I ban one speeies. Hie genus 
eun he easily si-puruleil fruin oilier parasiroids in ihe 
guild based on llie shape ol (he proiioiuin, dorsiil 
.seulpiiiring pmiern (Tig dOI, and wing venahon ( Hg, 
I7l The sexes arc highly diinoiphie willi males 
heiny snuiller, having a dispropuKiuntiiely smaller 
ntelasoma, laid asymmeirieal pilose aiiiennae, 

l-aiT(ily Pleromalidae 
Ciwliivyhit nianu incut A.shmead 
(HG.S 23, 24 1 

This speeies anti all members of (he genus <ire 
|in)halt|y lni|iiilines of liviiieiioplerun and dipleran 
gall fonners on .\ciiciit and i.nculyinn^ (Uoiiiek 
IW8I. Previously, C. iiifinn iucht has been reared 
from Ihe galls ol Ihe phylophagou.s pieronidids 
lii< liiltit>ii.\hr i\t\\i /'(■n7i/m/ii'//(i (Noble (440, l')4IJ 
ami. Ill die Uiiier ease, has heen proved to he an 
i|ii|uilil)o. i.e.. ii kills die residcnl eccidogciiie wasp 
and forms il.s own eOlK lo Iced on ihe gall lissue The 
speeie.s was originally deseribed fi'oni miiii.-rial 
leiiivd I mm “agmmy/id galls on [ht-ul'piiii 
Ciirvinhiisn" (ideillified by Houiek (10881 as 
galls I in .Sydney (Asliinead lOUO). and 
was snhsei|iiei)(ly recorded Iroin Fcr^usottiiin/ 
i-crMUMihiir galls as. an obligate para.siioid In (he 
Canberra area by Cinrie (1037)- !s|xviiiiens in ANIC 
v\em eolleeled Iroiri galls on C cttinolrlnlcn.ti.\ al 
Alice Siiniig.s, NT and /•. •iichen L. Johnson and A. 
cniyi’ildliita Labill. al Richeno. Tiis. il. D. Niuiinann 
per> eoiiini.) VVe have been iinaltle to eonllrin its 
|i(ology in (hi-s. study, but clearly il is mosl likely lo 
be an iiH|tiiline or (irimary pamsitoid o\’ hcfnwnniiuii 
t 'in'Ioi Yha nijiniciiH tii was reared only in moderaie 
numbers here bui it wiis rceortled (iom five of (he 
seven galls suiveyed (Table I). Il is ap|wienlly 
disliihuied along (he eaM eoasi of Aii.sirali'a from 
norih (jnccnsland lo Tasniania. hiii iliis seems lo he 
Ihe first record of the species Irom Smnh .Australia. 



Carhuyivi nt^nicnii ia eiiii he easily .-.cparaled (lom 
other p.irasiloiils assoei'jled with h‘iyii.\tiniini/ 
I'cryiiMiiiin galls hy its elongate siigmal \eiu. shun 
ovipositor and dislinelive hnghi yelloW' body and 
melasoni.i wiih blaik (raiisversc stripes il-ig. 23). 

FiimpuiniclUt sp 

(I Ifk 2ni 

Meinheis of tins genus have previou.'^fy heen 
ireaied under the Ibiyimdac or ils iniseog-a.sierine 
pieiolhalids, hut iiiom recently they have heen placed 
111 then own stibliunily, Oinopinetiellinje. within the 
Pieioiii.ilidae (RonCrck 1*388). Previon.sly. they have 
heen retired Imin \pioniiirplni galls on Idiivtvpins 
and unknown galls on f.iicitlypniY. Acucio. Ccimhiiviu 
(Rouf-ek lOXS) and it ttiimher ol Other plants. The 
biology of Ihe genns is noorly known Hotveyer 
Clime ( Ih37i reported l> t nmpn-Miyciiifis Gifauli to 
be phytophagous wttliin Icryii'tnninn/ri'rtiuxnl’ni 
gulls in Ihe Caiiherra area. During dns siudy. only 
nine indo idutils were remeil from three galls iTahlc 
1 1 and. based on Ihese lunnhers. the species is more 
likely (0 he an ini|iiiline oi parasilie on one or more 
gall inhabiltinls. We have not been able positively 
to ideniify the species hcie as /). amipiv'iSlwnihY 
primarily due to moiphulogieul vuriabiliiy among 
'.pecies III the genus (RoiiCek 1*>88(. HoWovet; ii 
can be easily distinguished fmm Ihe olhci parasiloids 
in the guiki by its bright nielallie preen body, 
latendly compressed nieUisonia. and e.xsertcd 
oviposiloi (Pig. 2(0. 

f amily Jorymid.ie 

Mtxiixtiywiix Npp. 

I PIGS 21. 22. 25 1 

llie .Megasiigminiie me best eharae(en.sed by Iheit 
large, knoh-like fore wing stigma and e'longtile 
ovipositor ol the fenialt-Thc genus A/e, gn.v/f.y'/mo is 
large and taxoruimiealls diflieult in .Australia, with 
more Ihtin 40 deseribed species. As v\e)l. its members 
have diverse biologies m dial appamnlly closely 
related species can be phylopluigous. eecidogeiiie. 
inc|Uilines or paiasilie, although the detailed biology 
of MO Australian species has been confirmed (Bouitek 
l*>88). Viirious species have been reared from cli|neraii 
g.alls on A\lcnvinul/i.\it\, Apioniinplui ( P.riocoeeidae) 
on Enailvplnx, BruiiiojiliiiKux (litiryiomidae) galls on 
/•mmor/fm. rrnliilnyiixtt-r (Pleritinalidaei galls on 
AiUcin. as well as unknown galls on luiincrons native 
plants (Buneek 1088). Two speeics. A/, i/mm/nevemi 
Giraidl tind Mcffa.\tifiitni\ sp.. were reared from 
tciTiUMiitiitii/l'ct yii'oltin galls in the Canberra area 
by C’linie tl037i. timi were reported by him lo be 
phytophagous. We litive been imtihle lo eonnriii 
Currie’s identirieatioii ol these species, or to show 
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llliil ihcy iirc iiKlccJ p^TMopll;(gml^. TIil* iiuntlvr ot 
itiiliviilii.ilN olHuincil fpr llic Iwu ^pecieh n.\ircd lioiv 
wuw pnuli-'il bcLiUiSL' oriiiiliiil problems in sqiiLi.'itiiiji 
ilicin uixoiumiicLillv. ComhmeiJ.. iliev were retired 
tmni Jill .seven giills surveyed and occiirietl in Inrge 
mnnbers dyble i), being the second mosi ahnmitinl 
gemi.s pni.scni in the guild. 

A7<e«.w/,t’nwv can he easily distinguished from die 
other lerm‘!(»imit/l'i‘i-f’usohia gall inliahiting Hymen- 
opterti liy their spot-like lore wing siigma iFig. 21). 
briglit yellow colour with some dark markings, and 
the lenglh of the ovipositor (Fig 25), From each oilier 
they can be sepruaied by the eoloui of the metitsomii. 
The meiasoma of one species i.> mostly dark wheieas 
m the other ii is yellow W'iih transverse black stripes*. 

Hiioniiu’llt'us sp. 

I FIG. 27) 

riiis is a nioderale-si/ed genus ol iiiegiistigniines 
characterised by the presence ot a medird tooth on 
the lower clypeal margin and some tnelallie 
euloruiion. There are 20 described species in 
Aiislridia of which three have been previously 
assoeialcil with seeds of CuMturma and galls on 
( iirn\ iind Mi< rm iinis (Boucek I9S8). The biology 
III ilic species leaied here from firf;iisoiiiiui/ 
I'rTfsiiKoliiii galls is unknown, hill it was reared in 
modei'tiie mimbers from three of the seven gulls 
examined I fable I ). Basxal on these numbers and the 
fuel that it emerged well after all other call 
mhaliilaius. this .si'cejes is innst probably a pur.isiloid 
or iiu|iiiline The species is very strikmc and easy to 
separate fruiii the other Hvmenoptora assueialed with 
I (•ry,Hs<miiui/r ’:ryusohm galls bused tm ils yelUiw 
body with bright meiallie green dorsal head and 
mesosoina. hlack dorsal metasoina and elypeiis with 
a inedi.il looili i big. 27 1 

Key (o the |iarasifolds reuml from 
rerf’usonhta/l'erf'uyohia (dills 
ill Soiitti Australia 

1. l oie wing with more than one eln.loscd ei ll, 
moderately complete venation (I'igs 7. 111. 

prv'peelus absenl Uclinerimonoidea) 2 

Fore wing with no more ilTiin one enclosed cell, 
venation re.sincted to anterior margin of wing 
I Figs 15, lb. 22 1: prepeetus present 

l(.■halcidoideul 4 

2. lore wing willi vein 2ineu present; h|iid wing 

with vein r-m nieciuig Rs alicr Rs diverges frt>rn 
.Sc-i-R (Fig. 1 1 ) (Ichneumonidae) llenglli ataoul 10 
Him wiihoui ovipositor; ovipositor shorter than 
metasoina (Fig. )0l: elypeiis nonnal. body 
orange-yellow with bliu’k stripes on mciasimia 
and hind legs (f'ig. 4)| tl'ni i ilui nptuyj A 



I4t 

I'oa* v\ iiig wilh vein 2meu absenl. bind wing willi 
Vein r-m meeting Rs before Rs diverges from 
.Se-rK (Fig. 7) ( Braeonidae) | length about 2.5 nmi 
wiihiiul ovipositor; ovipositor almo.sl us long as 
body 'Fig. bi; elypeiis eiieiilai and depressed 
(Fig. S); orange in colour with posterior 

mesos'iiua aiHl inetasonia black 1 

Hniciiii Ji‘i'yii.\i>niini!i sp. iiov. 

.T Mind eo.va black; ovipositor about 2,5 x length of 

hind tihia.. /' niyiviiKinihuiis rantemn 

Hind coxa yellow; uviposiior iiboui 2.2 .x length 

of hind tibi;i 

...F. yollifihiiiiih Gmilil it Holloway 

4. In dorsal view, promitimi hirge and sub- 

reelangiilui or br‘>udls muncled l! igs 2ti, 21 1 .5 
In dorsal view, proiiotinn narrow anil compilsmg 
lillle ifunv of dorsal .surface ot niesosoma (Fig.-- 
15. Id).....^ 8 

5. Fore wing with elongate siignial vein (Fig. 17| 
(Hurylimiidac) |body all tilaek, Ico.s often brown 
or orange-brown disially; female with dorsal 
mesosiinia coarsely lelieulate-punelale (Fig. 20). 
oviposiior shori and virtually hidden under 

meiasoma) liuryKiiiui spp. 

Fore wing with large spot-like siigmal vein iFig, 
22); female with elongate exposed ovipositor 
(Fig. 25) (Torymidac) b 

b. Body all yellow w'idi some dark markings; 
elypeiis vvilhoul a medial looth {Mi'vmliyuws) 

7 

Ventral and lateral surfaces of body yellow, dorsal 
bead and meiiiMmia bright meiallie given, doisiil 
meiasoma black; elypeiis with medial loolh (Fig. 

27) Himranelli'us sp. 

7 Metasoma mostly dark dorsally. stripes or striped 

puilern indislinet Mi'yuMi.Kiiim sp. 1 

Meiasoma yellow with rraiisccisc hlack sltipes 

Mcya.Mifiimi.'i sp. 2 

S Hind tarsi 5-scciTicnled (Fig. 24) (Pierornalidael 

' " <) 

d. Hind iiirsi 4—>egmcnted (Fig 12) (fininphiilnel 

10 

0. Body bright yellow or yellow-brown, nietasoina 
depressed, with hioad black transverse stnpes 
dorsally. in lposiioi shiiri. luiidly protruding from 

posterior meiasoma (Fig. 2.1) 

\ho niyroiiiH lo Ashmeail 

Body bright metallic green; inei.isoma 
compressed, ovipo.siloi eXscfted posteriorly 

I Fig, 26) Ditropiw>k‘Uu sp. 

10, Body with djsimei bright eoloui poliern. 
ineluding metallic green markings on dorsal 
mesosoma (Fig. 14 1 and black Iransverse slripes 

on meiasoma Cinnspiliis sp 

Body with unilorm dark colour I 1 
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I I. IJikIy It 1 ^'. IM. iiKl-tlliL hhiL-LMWii in 

idlinir il(>i.s;il iiiL'siiYonu wilfi vcfY' line 
ivni.nkik-|iijii-.ime M’uliiuiini).' i'uie winy \sjili 
|nis(iiuirt,'iii;il N'l'iii ahiiiil js loiii; js siiyinat vein 

I kiy, I f'l. (7 1.' 

Hiiily ivliiliu'ly shitrl. cunipaei ihy. Is') anO 
hl.ick in L'lilniir; ()nrs<il nu-soi<mi.i wiiti vi'iy I'lne 
il'Iil'uIijil’ si iilpiurjiiy lore wiiii' vviili 
P'tstnuri^inal Vi>iri nniL'Ii InnyL-r ili.ir slinUKil vein 
(kiy. IH).„ I\‘ili(‘hnis s|'. 

I>iscussi«ii 

Tin; mocluiiiisins ky whiih ilic tu'si rilai>i ocHs .nv 
tiuliiceil lo prulilerjlc l>i kimi a pall reiTiaiii 
pi'iililemaiit C mric i uhservvt.1 ihni neimiMKk's 
svL-ie ai'iudy li'ciliiiy am.1 eaiisine edl piolileraiinii 
III pi, ml tissue .iruiliiil tlio ei.’gs nf ilie fly hel’niv llis'y 
hall Inal, Tliis siiyyi.sls iluit |iiYcnlli; ni'IVlill' nJfs yif 
u'sponsit'lc loi ijall inilialion (presumaMy via 
saliviiiv si'civiinns). Ii is nni iiicoiKeival'ilL'. howevei 
tliai a liac'lum uT uvipusiinm lliiid svhieli is injcctcil 
iiiui the plimi hy the I'ly alony with ihe cjrys, m 
nKX'haillt.;il iJallltiye ky Ilie nvipiisiliir alime. a|sn 
s-.niss's vtII piulilVr.irmn, li lia.s Ivon ubsened with 
uihei Icri’iiMiiiinti/iirfiuwlfiii tisMieiiiiions il^aues 
iinpiih. I that palls in which llv larvae have died, hin 
in whieli neiiuiodcs are still presciii. remain erceii 
and viahle, C'lirrie ( 1 * 147 ) rcpoilcd lhal when inlVrlile 
lly i*p”s were deposiled, palls were inihiied. bin were 
■.ihniled at an etirly siape' vvhile ihe nernainiles 
pcTsisietl hii Slime rminihs hiii cveniiially died nui 
tie siigpested ihai rnriher gall erow'ih was 
ulliilnilahle to lly larvtie. VVhalevei Ihe iTieelianisni 
pall eiowtli III! I-'. Jhiviconiix was particularly rapid 
in ihai palls iiriained liill si/e in a nunici nt weeks 
diiniip the late siimmei peneraliiin. 

While no Ineeal material was ohsetved in pall 
eavilies nl I-. Jhiiii nrni.s. (nine (l*)47l uhserved Ihai 
faeces were ' praeiically absenl” in all bin one species 
Ilf I'i'iv.tiM.'iiiiM. lie posuilaied lhal neimundcs. which 
by then oceia wiihin the llv ctiviiy, teed on lly faeces 
(hits keepnip die eaviiy free ol vvaste. (liven the sirunp 
Mvlel of the neiTiaroilcs, ii is more likely lhal they feed 
nil plant cells Micioseopic extintinalioit ol s|K'eiiiiens 
eleaied in piycerol jndiealetl Ihe presenee of a lecliim 
ami antis in [•. Jhivh'i>nii<: larviie. It is possible, 
tiowever, that larvae may slom. or produce minimal 
ainouiits of evueioiv pnidnus to avoid fouliiip the 
eaviiy. II ibis is so. n suppesis an adaptation simikir lo 
dial lound in the gall-fonniiip (Veidomyiidae 
(I)iplei'ai. ibr larvae of at leasi some ol which possess 
a (nnciional iiniis bul jniHkicf no iiotieeahle waste 
piiKkiels iGapiie I'-lsy). Perhap.s related lo Ihe slorape 
of wiislc h‘i xiU\oiihui pupari.i were ohserveil aiichoivd 
w'ldtin the pall cavity hv nieaii.s of a pclaiinoiis 
subslanee at the po.sierioi end. It iseoiieeivableihal this 



siibslanee repiesciils diceslive vvasle voidevi jiisl pnnr 
to nnpaiinn I nhke some eeeidoniyiid palls iCIapiie 
iyS‘)l, fiinpiil eolunisalion of fresh piills 

w,is not ohseiveil. The fly larvae ivioy tiw die vloisjl 
shieki, wiili ils anient'ily directed primps, lo sera(iv Ihr 
ohserved pellets of plnnl material horn the wall of die 
eaviiy t iirrie 1 1 ')47 1 described Ihinl instai dy larvae ;cs 
"learinp dovv'ii" iiiiier layers of the eavilies for I'oivl 
The shield may also lie used (o aiielioi (he larvae in "ne 
spot willini die eaviiy and in hmak down )>ai1s of liw 
iiiv ii v walls prior to piipalimi lo rneiliinie cinerpenee nl 
die adult lly 

ll Is iineleav how mcIiiIi (lies escape from die pall.s 
aflei eniei'pinp, from piiparia. I tisseelioii id pall-- 
revealed lhal hv die lime of piipalion. eavilies on llie 
edpes of die ,ead were sepaiated Irom die outside 
only by a ihin luyer of epidermal cells, siippc'sinip 
dial dll' liirvai- mnnel neai lo ihv' sinlaie pi'ioi in 
pupatinii. PreMiniuhly. uvlidl dies are able |o enieipe 
Ihroupli ihis linn layer relatively easdv. Cavities 
deeper jii die mature pall are separated b\ ihm lavets 
of paieiiehyaimoiis li.csiie niid someiiiiKs npen mio 
each other 

The 12 s|ieeies ol HyiTiennpler.i reared lioni leal 
palls of r. Ihivii dming ihis sindy rcjireseni iw ice 
die miinber prcwiiiiislv recorded Irom / i’/pnvo/n’/iii 
palls, Ctinie |l‘k47) reined only six species from 
tlnwor palls in the (. ailbeiia aica. while tkiiris ( I*>S2) 
iveoided foul species from Ai'/yfnvo/iwn palls in India 
Tiniher. several species me here assoeimed vvnli 
h't'r^iiiaiiiiui palls for ihe llisl lime, \ i/... Hoi‘Unit'lli ii.\ 
sp , f 'irmspUns ^p„ hiiili'iii.<: sp., /Vf/m/mo sp., mid 
iWn Species of /(ie< ilni iyjiln\ i/' ni^miiiiu iilaliis and 
R p«////,i/u/pn,v). .Alilioiipti die coinposilion of 
hymenopieraii species associaied with individual palls 
eleaily dilTeis. the mosi common species eiieounicied 
III ihi‘, sliuly, Cin'(',v/i/7(/v ,sp . litii vtniiin spp, and 
Afcpuvf/p/m/v spp,. were reared Irom all palls I fable 
I) while W, li'ryiiM'niiiii.s, C. iiiitnniiiini and 
/■m/cn/.i vyr were reamd froni more Ilian 7tl*T id 
palls, 'fill; (llllereiiec in die si/e ol die livmenopieia)i 
piiild helvveeii iliis sludy and dial of Clinic ( I‘>.v7) 
may he iniiibiiiable lo differences in the siiiiemre and 
position ol palls, i.e., I'. i'to^'H'urnr\ foinis leaf palT. 
vvhile die species sUuliecl by Ciime formed bud gall,' 
Also, die fac'l dial galls were eaped in llte field dm iiip 
this siiiiJy menus ihai all Hymeiiopiera were 
c'lillecic'd whether iliey were eommiin or rare. Tii 
assess Ihe eom(K'silion of wasp species by dissecting 
galls, as apparenily imderiakon by ( nrrie for <ii 
Ic'iisl pan of his stticly, is likely lo lead ki an inulei- 
estimation ol die true luimbei [iresenl. Such disscelions 
iviosllj ivvcal larval stages that aiv uflen dillienll 
to ideiiiify; they are soli -bodied and ihfivl’ore are 
easily dainaged and ilieie is a prealer ehanee ol 
ov'ei looking rare speeies. 

■file ksaf galls caused by /•; flm li onii.\ iippeiil. oo 
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(lissociiim. lo liuvc a rdalivdy humupciicDus mnliix 
ami. allliuu>;l) si'ine wooily lissuf is appaivul. tho 
mosl impi'ilanl morialily apciil is likely lo he 
parasiiie wasps, yiven lliiil as many individuals of 
I lyincmipicra as /.' //«\7( oduA were reared Iroin galls 
lallhiiugh noi all speeies aie neeessaiily pariisilie 
see ahiivel. However, Cinrio i aUrihured up lo 
ol' rrrf’iisiininu morialily iii hiiil palls lo the 
inability ul‘ I1> larvae, prior lo pupation, lo luiiiiel 
ihroiigh ilie woody pall tissue induced by 
liynieiiopleran inquilines. resullinp in Iheir 
eiilonihmeiil will'iiil llic pall. Ho reported ihai wasp 
iiii|iiilines were round mainly williln the omer 
sLiilaee of bud ptilK. bui Hy larvae deeper in Ihe gall 
were largely live ol parasiies. He also leporled lluu 
appro.simalcly llic same number ol' wasps and Hies 
einerped I'rom leal galls on h. Sliiuriidnii T'.v.Vl. 
(.sic I, and siippested lhai there is a higher level rd 
parasitism in slcm lip and letiT lip palls' than in I'lower 
bud palls. 

Il is clear Iroin this sindy and as reportetl cisewheiv 
le.p HoiiCek lUS.S; Gough & McMalum Id.sSi that it 
IS very rliiriciili ro ilelermine llie biology ol' gall- 
lissoeitited Hyinenoplera. Primarily, this is because 
llien pie-ailtdl stages are hidden wiihin die pall, iheii 
biology may eluuipe Iroin one Mjige to anoilier (as in 
die case of iik|uiliiies wliieh may kill the resident 
gall-lomier and iheii hecome phyiophiigous), or ii 
may he didereiil Irom ivlated species dial do nol 
inhabil galls, li is iherer'oiv naive to .'issiime 
biologieal (rails bu pall-assoeiated wasps by 
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exliapolidinp I'rom other species or iiidireel 
informalion such as einerpcnec time uml/or number 
ol individuals present. Poi such specic.s. their 
biology may be determined only by direel and 
detailed ohservalions ineluding ilieii mor|Miology 
and lii'e hisiorv. In Iliis lespecl, we litive been unable 
to contirin tlie biology ot any speeies reared in this 
study, althoiiph wc spociilalo above on wlial some ol 
these speeies may he dojnp. as a means ol 
sliiiuilaling t'liriher study. Ttie eommeiits made by 
(.'iiiTie (I9.A7) dial die speeies of 
.A/c,gnvO,giwtv and luirylnma lie recorded Iroin 
hijfi’iisdiiiiui bud pulls are phylopliapous nmsi be 
Iicalcd wiili some eaulion. given dial lie pivseiits 
lidic or no evidciieo lo siippori Ibis eoiielusioii. and 
al least die lailer iwo genera are known to i.iintain 
speeies w liieh are either pliylopliagous or parasilie. 
rurllier, his reporting dial niumciiu iii is a “true 
ptirasile" and lllUt Ihe iinkiiowii hrueomd (piobahly 
IlniiiHi) he reared was an iiK|iiiliiie is ineonsisieni 
willi previous studies on these la.va (see alvovc). 
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A Hio'.y>ieimi(ic Kevision of (ienera ol |■■ou|■lc’c■n l iiinilies, 
wall a Kediissifii.,inoil of Speeies" (l.’,AH liilermilioiial. 
VS'allingl’oid). 

tliMJW'iis. C I'. lV NihillM. M I. Rc'cohIs ol' 

parasilism lii llte families lelic'iiiHoimJiio, Hraeonidac ami 
Aulaeiilae 1 1 I vnicnopicral. ./. Aao nil- Sur. U.3X-.IS. 
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